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Abstract
 Dinosaur footprints provide clues for reconstructing the behavior of these ancient animals, as well as the circumstances under which their tracks
were preserved. Among the most controversial dinosaur traces are sauropod trackways in which prints of only the forefoot (manus) are preserved. 
Were such trackways made by "punting" sauropods with floating hindquarters, or is the lack of hindfoot (pes) prints due to deeper penetration of 
manus than pes prints in undertrack sequences? The now-destroyed Coffee Hollow site (Glen Rose Formation, Kendall County, Texas) preserved 
three manus-only sauropod trackways. The exposed footprint surface showed footprints that were very shallowly impressed into a foraminiferal 
packstone. There were also remnants of a thin layer, a few centimeters thick, overlying this track surface. The remnants are a laminated fine-grained
limestone with birdseye structures suggesting a microbial mat. Some remnants appeared to be concordant with the track surface, and petrographic
analysis of a vertical section through one of the footprints revealed flame structures in this bed. These observations suggest that the laminated
limestone was the true track layer, and that the visible footprints were indeed undertracks that formed beneath a microbial mat. However, in 
sauropod trackways at other sites in the Glen Rose Formation in which both forefoot and hindfoot prints are preserved, pes prints are consistently
as deeply or more deeply impressed than manus prints. Consequently differential undertrack depth preservation alone does not account for 
manus-only sauropod trackways in this unit. Unlike the makers of manus-only or manus-dominated trackways in other ichnofaunas, the Glen Rose
sauropods may in fact have been partly floating, buoyant behind, and heavy in front. This interpretation is consistent with the reconstructed 
buoyancy profiles of sauropods thought to be close relatives of the Glen Rose sauropods
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Manus-only and pes-dominated trackways of sauropod dinosaurs have long been contentious, with some workers interpreting these trackways as
reflecting swimming/punting behavior, and others interpreting them as created by differential pressure of manus vs. pes on sediments, perhaps in the
process of undertracking (Falkingham et. al. 2012 and references therein). We investigated this question as part of an on-going study of the 
Coffee Hollow tracksite.
Introduction
Kendall County, Texas
 The Coffee Hollow dinosaur track site consisted of three 
trackways in a level limestone layer exposed by quarrying operations.  
 The trails were labeled A,B, and C from west to east. The tracks were 
numbered starting at 100 sequentially uptrail. The prints on the right 
received odd numbers while the prints on the left received even. We 
have mapped the following tracks, with others indicated that were seen 
but not mapped before the slab was broken up.   
   
       Trail Tracks Mapped Tracks Seen,
       _____ ___________        Not Mapped
         A  A72 – A99        A58 - A71
         B  B87 – B97        B78 – B86
         C  C74 – C99        C68 – C73
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A vertical section of sediment labeled track A97 was then brought 
back for sedimentological analysis. The slab brought back for analysis 
consists of two portions, a remnant (K) of the  uppermost layer and 
several fragments (A-J) of the lower layer. Each piece was polished. 
Four thin sections were prepared covering the entire uppermost layer, 
as well as others from various portions of the lower layers. 
Thin sections of the trackway are a fine-grained foraminiferal  packstone-wackestone. 
Skeletal clasts include few bivalves and gastropods, uniserial foraminifera, and ostrocods. 
The uppermost layer from a track found in Trail C displays 
lamination as well, accompanied by distorted ripple marks.
 Based on the fossil assemblage, inital deposits were likely in a marine environment, 
subjected to tidal infuence. The uppermost layer, a microbial mat, grew on the inital sedi-
ments and submerged as the succesion deepened. When the sauropod stepped on the mat the 
underlying sediment squished into the cracks and created the flame structures. Burial of the 
structures aided in the preservation. After a period of erosion, the overlying sediment wore 
away and only remnants of the microbial mat remained, as shown in this cartoon.
Model of remaining sediment after depositional and erosional processes 
Depth distribution of manus and pes prints of typical sauropod trackway (American 
Museum of Natural History, Glen Rose Formation, Dinosaur Valley State Park, Texas); 
note that pes prints are as deep as, or deeper than, manus prints. This suggests that the 
preservation of manus-only trackways at the Coffee Hollow site is not a simple matter of 
footprint preservation as undertracks. Perhaps the Texas sauropods really were punting!
Mounted skeleton of the likely Texas track-
maker, Fort Worth Museum of Science and 
History
 Tracks preserved at the Coffee Hollow site are a result of both undertracking and punting. Sedimentological 
features of the uppermost layer clearly reveal these are under tracks. Differential depth distribution of the manus 
and pes prints show that at least some evidence of pes prints would show at the same depth of the manus prints, 
however they do not.
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The overlying sediment is finely laminated abundant in planar birdseye structures  which suggests a microbial mat. The flame structure 
lithology is comprised of the fine-grained foraminiferal lithology typical of the underyling sediment.
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